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Levels of Emotion Recognition and
Report Above Average Empathic
Concern, but Do Not Experience
Strong Distress
Isabell Schmidt, Tuomas Rutanen, Roberto S. Luciani and Corinne Jola*
Division of Psychology and Forensic Sciences, School of Applied Sciences, Abertay University, Dundee, United Kingdom
Differences in empathic abilities between acting, dance, and psychology students were
explored, in addition to the appropriateness of existing empathy measures in the
context of these cohorts. Students (N = 176) across Higher Education Institutions in
the United Kingdom and Europe were included in the online survey analysis, consisting
of the Reading the Mind in the Eyes (RME) test, the Interpersonal Reactivity Index (IRI),
the Empathy Quotient (EQ), and the E-drawing test (EDT), each measuring particular
facets of empathy. Based on existing evidence and our understanding of the discipline
practices, we predicted that acting students would perform the best at identifying
people’s emotional expressions but might lack other cognitive or affective empathy
skills, particularly those related to emotional reactions. This cohort thus provides an
opportunity to evaluate different empathy measures. While actors showed significantly
higher RME scores than dancers, the difference between actors and psychologists
was marginal. Moreover, actors’ scores did not differ significantly on other empathy
measures, such as their concern for others’ emotional wellbeing or fantasy, both
measured by IRI subscales. Psychology students scored highest in the IRI perspective
taking subscale and the data supported anecdotal evidence that psychologists were
more concerned for others’ emotional wellbeing than dancers or actors. Dancers
seemed the least concerned with others’ perspectives and emotional states, which
we explained through a somatosensory ‘inward’ focus required by their art form.
Nevertheless, compared to the general population, our groups reported higher empathic
abilities on all IRI subscales except for personal distress. Altogether, our study shows
that the RME, the IRI, and the EDT vary in their susceptibility to different facets of
empathic abilities in acting, dance, and psychology students whereas the EQ does not.
Emotions can be expressed and perceived through language, facial expressions, or
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behavior. As many empathy tests focus on one type of signal they might miss other
strategies. Where empathy tests are applied to individuals that have a predominance
to read or respond to others in a particular way, as we showed through these three
disciplines, they might not capture these empathic strategies. We thus propose that
empathy tests must evolve by means of integrating varied forms of communication.
Keywords: performing arts, emotional resilience, cognitive empathy, dance, theatre, psychology, social
interaction, perspective taking
INTRODUCTION
Empathy is understood to describe the ability to recognize the
emotional and mental states of others and can involve the sharing
of their feelings or be limited to a cognitive understanding
(e.g., Decety and Meyer, 2008). Empathy is crucial for social
interaction. Indeed, when empathic abilities are impaired, such as
in severe forms of autism spectrum disorders, social interactions
are difficult (DSM-IV-TR, American Psychiatric Association,
2000). Whilst inter-individual differences in some forms of
empathy may be stable (Leiberg and Anders, 2006), there is
strong evidence for possible improvements (e.g., Lam et al.,
2011). Empathic abilities of individuals on the spectrum, for
example, have been targeted successfully through specific training
from theater and physical practices, such as participatory play
and theater interventions (Corbett et al., 2016; Beadle-Brown
et al., 2018) or dance and yoga (Koehne et al., 2016a; Litchke
et al., 2018, respectively). Moreover, theoretical- and knowledge-
based empathy training forms were also found to be effective
for this cohort (Beaumont and Sofronoff, 2008; Holopainen
et al., 2019). These intervention choices are not by coincidence.
Among various artistic and academic disciplines, three stand
out as especially focused on empathic processes: acting, dance,
and psychology. In each practice, empathy plays a pivotal
and distinct role; achieved through the use of language, the
body and the mind.
Theater is particularly involved with the complexities of
human emotions and reasoning (Noice and Noice, 2013; Gentzler
et al., 2020), which are the cornerstones of empathy (Decety and
Meyer, 2008). Moreover, feeling with or for actors is recognized
as a part of theater audiences’ engagement (McConachie, 2008).
In dance, audiences report experiencing empathy as well as
cognitive reasoning, varying not only in form but also in
intensity, based on their personal background (Reason and
Reynolds, 2010). This is in line with the observation that the
level of sensorimotor engagement of visually experienced dance
spectators watching their preferred style of dance correlates with
their ability to fantasize, a specific facet of empathy (Jola et al.,
2012). Finally, psychologists, both practice-based and research-
based, must understand how other people feel in order to draw
valid conclusions (Elliott et al., 2018). In the human service
and social science disciplines, didactic empathy training is most
popular and highly effective (Lam et al., 2011). It is therefore
reasonable to suggest that individuals with different practical and
cultural experiences show distinctive empathic patterns. Yet, if all
three disciplines employ empathy in various forms, its definition
becomes unclear. Indeed, despite ongoing extensive research
into empathy, there is a lack of agreement on its theoretical
conceptualization.
Whether basic empathic abilities are inborn or not, whether
empathy is one concept that entails several dimensions, or
whether empathy solely compromises affective components, is
still debated (Heyes, 2018). The review of Cuff et al. (2016)
concluded that there is increasing evidence to suggest that
affective and cognitive empathy are two separate although
complementary constructs. Accordingly, affective empathy refers
to the person’s experience of emotion as evoked by an external
emotional stimulus and cognitive empathy refers to the ability
to understand the feelings of another person. Thus forth, several
authors situate this latter ability within the concept of theory
of mind, whereby one mentalises about others’ states, thoughts,
and feelings without being emotionally affected by them (e.g.,
Blair, 2005; Goldstein and Winner, 2012). Nevertheless, theory
of mind and empathy rely on overlapping neuronal processes
(Völlm et al., 2006). Moreover, whilst some authors propose that
motor simulation is required for empathy in order to experience
someone else’s emotions (Thioux and Keysers, 2010), others
suggest that empathy is predominantly an affective experience,
located in the insula (Bernhardt and Singer, 2012), or can in fact
rely on cognitive understanding alone (Hodges and Myers, 2007).
In addition, authors who discuss embodied accounts of empathy
propose that empathy has a proprioceptive dimension, whereby
kinaesthetic empathy describes the ability to experience empathy
in response to merely observing movement, such as when
watching a dance performance (Reason and Reynolds, 2010).
Moreover, at times, even the form of measurement itself is used to
define the type of empathy, as in behavioral empathy (Cuff et al.,
2016; Teding van Berkhout and Malouff, 2016). Consequently,
depending on the tests used, different facets of empathy are
assessed. Here, we consider empathy as a multidimensional
construct and explore interindividual differences in acting, dance,
and psychology students in their abilities across a multitude
of facets assigned to empathy as assessed by a variety of tests.
Notably, to this day, the question has remained open as to which
measurement reflects empathic abilities most accurately while
remaining easy and quick to administer.
The most widely used empathy tests are the Reading the Mind
in the Eyes test (RME; Baron-Cohen et al., 2001) measuring
primarily cognitive empathic ability and the Interpersonal
Reactivity Index (IRI; Davis, 1983) measuring also other empathy
facets. Another commonly used measure is the self-reported
Empathy Quotient (EQ; Baron-Cohen and Wheelwright, 2004),
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which provides an overall score of empathy without dividing
between affective and cognitive empathy. There are many more
empathy measures in use, such as the Questionnaire Measure
of Emotional Empathy (Mehrabian and Epstein, 1972) or the
Toronto Empathy Questionnaire (Spreng et al., 2009). Notably,
Yu and Kirk (2009) identified 20 different empathy measurement
tools in the nursing literature over two decades alone. Here, we
focus on the RME, IRI, and the EQ plus the less commonly used
E-drawing task (EDT) because over the years, they have been
repeatedly used in acting, dance, and psychology studies with
each measure arguably addressing specific aspects prevalent in
these three disciplines.
The RME consists of a set of pictures of the eye regions,
taken from Hollywood films, and participants are asked to
identify from a selection of four emotions, which one is expressed
in the still. The revised version of the RME is considered a
valid measurement focusing on social intelligence and social
sensitivity (Baron-Cohen et al., 2001). As the RME focuses on
the recognition of emotional expressions in the eye region, it
could be a useful test to differentiate individuals with a particular
empathic faculty in recognizing facial expressions, such as actors,
from individuals that excel in other forms of empathy, as for
example measured by the IRI. The IRI examines empathy as
a multidimensional construct and consists of four subscales,
where empathic concern (IRI-EC) corresponds to the emotional
or affective dimension of empathy or the feeling of warmth
or compassion for others, while perspective taking (IRI-PT)
and fantasy (IRI-FS) correspond to the cognitive dimension
(Davis, 1983). Personal distress (IRI-PD) also corresponds to the
emotional (or affective) dimension of empathy. In contrast to
empathic concern, which refers to the feelings toward others,
personal distress refers to a person’s own feelings of unease
and anxiety in response to another’s negative experience (Davis,
1983). The IRI has been employed in all three disciplines most
recently, not least because its broad approach to empathy (e.g.,
Poorman, 2009; Gujing et al., 2019; Panero and Winner, 2021).
In fact, Baron-Cohen and Wheelwright (2004) developed the EQ
in response to the criticism that the IRI may measure abilities
broader than empathy, such as imagination and self-control. The
final empathy measurement tool employed here, the EDT, is a
measure of passive perspective taking, designed by Hass (1984).
It is a very quick but less common measure in the realms of
empathy. In the EDT, participants are asked to draw an E on their
forehead, and the orientation they draw it in determines what
perspective they were taking when performing the task. Drawing
the E viewed from ‘within,’ renders the E mirrored for the outside
viewer, and vice versa. Though perspective taking, as measured
also by the IRI subscale, plays an important role in empathy as
well as theory of mind, in the EDT, it is considered a form of
empathy linked to active perspective taking and self-awareness
(Hass, 1984). Active perspective taking was shown to encourage
people to change deeply held beliefs, such as views on abortion
(Tuller et al., 2015), and to stimulate short-term prosocial
behavior (Adida et al., 2018). Whilst other perspective-taking
measures have been criticized for requiring the experimenter to
ask the participant directly to adopt other perspectives (Erle and
Topolinski, 2017), this is not a problem the EDT does run into.
In general, objective measures (e.g., RME and EDT) are
considered more reliable than self-reported measures (e.g., IRI
and EQ). Whilst the RME is widely criticized for its gender
bias, outdated images, and its use of static stimuli in a non-fixed
world, it is together with the EDT considered as a naturalistic,
intuitive measurement of empathic abilities. Therefore, the RME
and EDT are of particular interest. The IRI, on the other
hand, has been found to be useful as it allows to measure
empathy by four subscales. Furthermore, earlier research has
found it to be a reliable and sensitive measurement, which
shows subtle differences in individual’s emphatic approaches
(e.g., Jola et al., 2012). Thus, comparing the IRI with the
RME, for example, one would expect a counselor to have
excellent capacity to empathize without experiencing high levels
of personal distress (i.e., IRI-PD). A similar prediction was
confirmed for actors (Gentzler et al., 2020). In their study,
acting majors were expected to show high abilities in recognizing
the emotional expression of others as well as having high
emotional regulatory skills. For the latter, only the ability to
modulate emotions in intensity was significant, which may,
however, be related to the experience of personal distress. This
regulatory ability is important, considering that actors often
perform contexts of conflict where they have to be able to
dissociate the performed aggression from their own feelings
(Berceanu et al., 2020). Lastly, evidence for outstanding empathic
abilities in response to dance training are less consistent in
regard to the IRI, with partial affirmation for enhanced scores
in personal distress and perspective taking (Gujing et al., 2019).
In order to assess whether these discipline specific observations
are inconclusive based on the type of tests used, they can be
complemented by other measures such as the EQ or EDT.
Moreover, dance is infamous for its various styles and training
techniques that pose very specific demands on the performer,
which consequently affects empirical research (Christensen and
Jola, 2015). To some degree, this is congruent in acting with its
seemingly conflicting practices (Noice and Noice, 2013). In this
context, it is important to note that when considering existing
training regimes, the focus should not only be on whether
empathy can be enhanced through specific interventions, but
which facets of empathic abilities are responsive to which
type of training.
To our knowledge, most empathic training interventions
employ experiential training based on theater practices, such
as role play (e.g., Brunero et al., 2010). This makes sense,
based on the understanding that for theater audiences to
have an emotional experience, actors presumably have to
be experts in emotional expression and affective processing,
both of which are elements of empathy. The assumption
that actors have advanced empathic skills is partly based on
actors’ applied acting training in techniques such as Method
acting. This form of acting encourages actors to experience
their characters’ emotions in real time and through actual
memories (Goldstein and Bloom, 2011), thereby sensitizing
and enhancing emotional experiences and responsiveness in
practitioners. Another important aspect of actors’ training and
performance is the ability to execute and retain movement.
Importantly, movements in a play can be considered as a
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choreographical score, as they rarely match the content of the
verbal material. Dance classes therefore constitute a part of actors’
training and many actors continue to engage in movement-
related practices. Notably though, the focus of actors’ movement
practice is generally not to achieve technical perfection of
actions that can only be executed through highly skilled physical
training (as in dance). The actors’ emphasis is on executing
actions in an experiencing way that allows feelings to emerge
spontaneously within the movements as well as to respond
‘naturally’ (see Noice and Noice, 2013). For this, actors engage
in a multitude of acting methods and role-play exercises. Most
of these focus on enhancing their awareness and control of
their own emotional experiences and expressions, which allows
actors to effectively inhabit the characters they are expected to
perform and consequently enables them to affect the feelings
of other actors and audiences (Lippi et al., 2016). Indeed,
empathy training through role-play exercises found empathy
improvements, such as in nursing students’ empathy skills
(e.g., Bas-Sarmiento et al., 2017).
Empathy training through acting practices has been found
to be effective across the development. Goldstein and Winner
(2012), for example, found that in their first study, children’s
participation in 1 h weekly improvisation games over 10 months
enhanced their empathic abilities more compared to children
who enrolled in visual arts classes, whereas the scores in
theory of mind did not differ between the two groups.
This finding corresponds to what would be expected by the
two-system theory of empathy proposed by Heyes (2018),
whereby empathy, comprising empathic understanding, involves
controlled processing and thus develops later in life, whilst
empathy often described as ‘emotional contagion’ operates
automatically and develops early. Notably though, children in
Goldstein and Winner’s (2012) were self-selecting the courses
and the data was not distinguished between children who had
previously engaged in acting classes from those who had signed
up for the first time. It is thus possible that self-selection and
previous experience contributed to their findings. Importantly,
in their second study, the authors found an effect of theater
training on theory of mind at later stages in life. Compared to
the control cohort in the visual arts and music, High School
acting students showed higher scores in theory of mind before
the intervention and improved further after 10 months of
intense acting training. One can thus conclude that not only is
empathy malleable, but that engagement in acting training that
often involves imitating others shows higher levels in theory
of mind during adolescence and is therefore already present at
the onset of training. In addition, these studies highlight that
acting practice impacts facets of empathic abilities differently
at different stages of their career. In considering the findings
of Goldstein and Winner (2012), it is to be noted, however,
that the authors employed the RME to measure theory of
mind. Also, the authors did not acknowledge the different
interrelated dimensions of empathy as suggested by recent
research (e.g., Thompson et al., 2019; Decety, 2020) and herein,
but were aligning the term theory of mind with cognitive
empathy and considering the term empathy to affiliate closer
to affective empathy. We thus predict that acting students may
show a significant advantage in the RME, but not in other
cognitive or affective empathy dimensions, such as measured by
the IRI subscales.
Similar to actors, dancers need to be prolific in perceiving and
expressing emotions. The difference is that dancers start their
training at a young age in order to become experts in action
execution and observation of body movements (Bläsing et al.,
2012). It is unclear, however, whether their empathic abilities
are related to their physical, observational, or communication
abilities. Based on the genetic profile of dancers, Bachner-
Melman et al. (2005) hypothesized that dancers’ phenotype is
determined by social communication; over and above other
characteristics related to sensorimotor execution. Others have
suggested that dancers’ action observation and execution skills
can be expected to be reflected in better recognition of
mental, and especially emotional, states of others as well as
better perspective taking skills (see Sevdalis and Keller, 2011).
However, the argument exists that these arise primarily and
preferably through somatic practice and enhanced embodied
simulation (Batson, 2014). To add to the complexity, a study
on Hip Hop dancers by Bonny et al. (2017) confirmed that
dance experience was related to better recognition of facial
emotion expressions as measured by the RME. Yet, Horwitz
et al. (2015) found that whilst higher dance engagement
is related with better communications of feelings with the
environment, the identification of others’ emotions is not.
Notably though, the authors employed a measurement out
with the standard empathy measures, designed for assessing
alexithymia, a construct that describes the difficulty in finding
words for emotions and feelings.
Irrespective of the specific factors that may enhance empathic
abilities through dancing, dancers’ skills in different facets
of empathy are ambiguous, in particular their perspective
taking skills. Dancers engage extensively in egocentric
body transformation tasks during training. Egocentric body
transformation is a cognitive process, whereby an individual
mentally changes their own perspective without moving their
physical position in space (Kessler and Thomson, 2010).
This process takes place for example, when a dancer copies
a movement from a teacher or dance partner. As empathic
perspective taking is related to the tendency and ability to
take on the position of another, it is plausible to assume and
empirically supported by Erle and Topolinski (2015), that
mechanisms involved in empathic perspective taking and
egocentric body transformation are closely related. Hence, based
on the frequent changes in perspective through embodiment,
dancers are expected to outperform others on perspective
taking tasks as was confirmed through a dance intervention
in school children by Jansen et al. (2013). However, compared
to non-athletes, dancers neither consistently show better
perspective taking skills nor an enhanced object-based spatial
manipulation performance (e.g., Jola and Mast, 2005; Voyer
and Jansen, 2017). We thus predict that whilst dancers may
perform better than actors on perspective taking skills through
their extensive physical embodied practice, they are less skilled
than psychologists, who have previously been found to excel
in perspective taking tasks. Importantly, though, these latter
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studies employed cognitive perspective taking tests that do not
directly relate to perspective taking as a facet of empathic ability.
Moreover, the lack of dancers’ perspective taking skills might be
related to the type of non-dynamic stimuli used. For instance,
when non-professional dancers watch dance, depending on
their frequency of dancing, their self-reported empathy scores
are correlated with their accuracy in recognizing the emotion
intensity expressed in dance movements in dynamic stimuli, but
not in stills (Sevdalis and Keller, 2012).
It has also been suggested that the ability to mirror movements
is linked to empathic behaviors (McGarry and Russo, 2011).
Mirroring is indeed frequently practiced in dance training and
dance movement therapy - a psychotherapeutic approach, yet
statistical evidence of the effect of mirroring on empathy is
mixed (Bekkali et al., 2020). Moreover, to our knowledge, there
is no evidence of professional dancers themselves showing
enhanced empathic abilities with the exception of one recent
study by Gujing et al. (2019). The authors found higher
self-reported empathic abilities in the form of perspective
taking, personal distress, and empathic concern in the dance
group compared to the control cohort, as measured by the
IRI. The authors suggested that dance training enhanced
neurofunctional connectivity, which facilitates the integration of
intero-/exteroceptive information and results in better affective
sensitivity. Yet, whilst this might underly individuals’ enhanced
empathic abilities, the authors did not discuss that a higher PD
score is not desirable. One could thus argue that dancers’ practice
enhances their affective empathy indicated in empathic concern
(IRI-EC) yet social interactions with distressed individuals affect
their own emotional wellbeing (IRI-PD).
For psychologists, empathy is fundamental. Psychology
students train to help others, regardless of the path they
choose after graduating (Harton and Lyons, 2003). As a
result, they are on average more empathic than students from
other academic disciplines (Harton and Lyons, 2003). The
importance of affective empathic abilities is particularly evident
in psychologists, counselors, and across the healthcare sector,
where a high level of empathic concern and perspective taking
capacity is desired, while low levels of personal distress responses
can be a means to manage one’s own mental health. As noted
by Teding van Berkhout and Malouff (2016), studies show that
higher empathic ability of health care professionals contributes to
better outcome from the therapeutic interventions. Their meta-
analysis confirmed that empathy training is particularly effective
in health professionals and university students, whose training
showed a larger effect size than that of children, teenagers,
and other adults. Further studies suggest that even theoretical
learning about the neurobiology of emotions can have a positive
impact on patient-rated empathy ratings for physicians (Riess
et al., 2012) and that empathy training enhances the professional-
patient relationship and its ability to aid better diagnoses (Riess
et al., 2012; Petrucci et al., 2016; Bas-Sarmiento et al., 2017).
Considering that high empathic abilities are also related to
better patient outcomes in physical and mental health (Gladstein
and Feldstein, 1983; Hojat et al., 2011; Watson et al., 2014,
respectively), the role of empathy training is crucial in medical
as well as counseling professions.
Despite strong evidence for the effectiveness of empathy
training through experiential practices (e.g., games or role-play),
didactic-theoretical training, practical skills training, or a mix
of these, it is evident from the above that the findings are
mixed (e.g., Lam et al., 2011). Lam and co- authors emphasize
in their review that whilst some success has been reported
for increasing cognitive empathy and behavioral responses, the
existing evidence is insufficient to conclude that the emotional
elements of empathy were altered across different professions
in the social science disciplines and human services. Here, we
have three professional pathways, with a different emphasis on
empathic skills and training forms: Theater (a mix of theoretical
and practical skills training), dance (predominantly practical
skills training), and psychology (in early years predominantly
didactic skills training). Whilst existing literature has studied
empathic abilities in each of these disciplines, to our knowledge
no study has yet provided a comparison of a set of specific
empathic abilities across these groups.
It is important to remember that firstly, as outlined above,
the effectiveness of empathy training differs across different age
groups with children benefitting more than adults do. Moreover,
studies that tracked individuals’ progression in empathic abilities
during their professional education found conflicting evidence
(e.g., Andersen et al., 2020). Secondly, methods of professional
training vary even within one profession. It is thus important
to first understand whether aspects of empathic abilities differ
before individuals intensively practice one particular method.
Thirdly, as mentioned earlier, a particular challenge in comparing
existing studies is that they all use different measures of empathic
abilities and a more comprehensive test-battery is thus needed.
The present study therefore set out to investigate specific
facets of empathic abilities in young adults that have engaged
in some form of recreational empathy training during their
adolescence, such as acting, dance, or psychology but that are at
the starting point of their professional pathway. If indeed several
types of empathy exist, as research suggest (e.g., Cuff et al., 2016),
the RME, IRI, EQ, and EDT used in combination with each
other, seem ideal to explore differences between groups. This is
particularly pertinent for our prediction of the actors’ empathic
abilities, which is that they differ for cognitive empathy and other
facets of empathy. We thus recognized the need to compare
individuals’ natural inclination for specific facets of empathy that
might have attracted them to their field due to existing abilities.
To our knowledge, no study has yet compared these differences
in empathic abilities between actors, dancers, and psychologists
at the start of their professional pathways.
Acting, dance, and psychology students are expected to differ
between the types of empathic abilities that they bring to their
course and therefore differ in their empathy test scores at the
start of their training. Identifying empathic abilities between
acting, dance, and psychology students will also highlight which
empathy tests might be particularly sensitive to differences
between these groups. For example, if the RME and the
subcategories of the IRI are indeed measuring distinct empathic
abilities as previously suggested, individuals that specialize in one
of the three disciplines are expected to show unique patterns
of empathy scores.
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MATERIALS AND METHODS
Participants
We targeted Higher Education Institutions (HEI) to participate
in this study across the United Kingdom and abroad. Higher
Education Institutions encompass Universities, Colleges,
and profession-oriented applied institutions. They are
governmentally accredited organizations that provide special
education at higher, postsecondary, tertiary, or third-level
education. Overall, we contacted over 40 individuals that were
either personal contacts with links to HEI or administration
personnel working at selected HEI (27 dance, 13 psychology,
and 11 acting). Of those, HEI in the United Kingdom, France,
Germany, Malta, Belgium, Switzerland, Netherlands, and
Norway agreed to cooperate. Of those 17 responses, 6 HEI
with the core discipline of dance, 4 acting and 2 psychology
included our study into their curriculum, to ensure students’
full engagement with the questionnaires. Two HEI with dance
and three with acting curricula sent the link out to students to
complete in their own time which led to only a small number
of participant responses (<10). All participants had the choice
to complete the questionnaires in either English or French. This
study was reviewed and approved by the School of Social Health
and Sciences Research Ethics Committee, Abertay University
and formed part of a larger survey. Participants could only take
part if they provided informed consent to participate.
A total of 372 participants started the online survey. Of these,
215 competed at least one empathy measure (57.79%). We then
removed participants who were not in their first year of a graduate
degree course in acting, dance, or psychology, and only studied
one of the three disciplines, leaving 208 participants. As all
questionnaires were language based, we excluded 12 female and 6
male participants who identified as Dyslexic (2 acting students,
11 dance students, and 5 psychology students). A further 10
dancers’ special needs data points were missing, and we thus
excluded these participants. Of all included participants, 38
identified as male and 138 as female. Four participants did choose
not to identify as either male or female and were excluded for
statistical reasons only; leaving 176 participants; i.e., 29 acting
students (17 females; overall age 20.76 ± 2.70), 82 dance students
(64 females, overall age = 20.39 ± 2.55) and 65 psychology
students (57 females, age = 19.83 ± 3.53) in the dataset for the
analyses. However, not all participants completed the full set
of questionnaires.
All participants completed the RME with the exception of 28
dance students, for whom the test failed due to an institutional
firewall protection. After criteria-based exclusion, the EDT was
completed by 165 participants (29 acting, 73 dance, and 63
psychology), the IRI by 138 (20 acting, 60 dance, and 58
psychology) and the EQ by 104 (12 acting, 44 dance, and 48
psychology). We then removed outliers for all measures within
each discipline according to the interquartile range procedure
(1.5 × IQR) with a maximum of three iterations, which identified
five cases in RME (2 acting ≤ 20, and 3 psychology ≤ 19). For
EQ, we identified one psychology case (≤ 24). See Table 1 for the
final set of scores and participant numbers across the measures,
discipline and gender (see Table 1).
Questionnaires and Procedure
Demographic information was collected first (i.e., information
on participants’ education, age, gender, and training).
Thereafter, we asked participants to respond to a context-
based questionnaire (not included here) before completing four
empathy measurements, namely, the E-drawing test (EDT), the
Reading the Mind in the Eyes test (RME), the Interpersonal
Reactivity Index (IRI), and finally the Empathy Quotient (EQ).
In the EDT, participants were asked to draw an E on their
forehead (with their index finger or a pen which was randomly
assigned), and report in which way it had been drawn (readable
for themselves or for another person facing them). Since the EDT
TABLE 1 | Average scores ± Standard Deviation for each test after outlier removals.
Acting Dance Psychology Overall
E-drawing “E”
Males 50.00% (12) 47.06% (17) 0.00% (7) 38.89% (36)
Females 23.53% (17) 50.00% (56) 33.93% (56) 30.91% (129)
Total 34.48% (29) 49.32% (73) 30.16% (63) 39.39% (165)
RME
Males 27.68 ± 2.33 (11) 22.90 ± 3.41 (10) 27.29 ± 3.25 (7) 25.50 ± 3.24 (28)
Females 26.73 ± 2.05 (16) 26.50 ± 3.20 (44) 27.36 ± 2.93 (55) 27.08 ± 2.98 (115)
Total 27.30 ± 2.23 (27) 25.83 ± 3.41 (54) 27.35 ± 2.94 (62) 26.77 ± 3.08 (143)
IRI
Males 65.50 ± 12.47 (8) 60.60 ± 8.73 (10) 62.63 ± 8.80 (8) 62.73 ± 9.85 (26)
Females 72.50 ± 13.11 (12) 71.12 ± 11.00 (50) 77.02 ± 11.37 (50) 73.90 ± 11.64 (112)
Total 69.70 ± 13.00 (20) 69.37 ± 11.30 (60) 75.03 ± 12.07 (58) 71.80 ± 12.11 (138)
EQ
Males 44.75 ± 17.54 (4) 40.89 ± 8.43 (9) 43.50 ± 6.98 (6) 42.52 ± 9.96 (19)
Females 39.88 ± 14.07 (8) 45.31 ± 11.43 (35) 47.73 ± 7.42 (41) 45.98 ± 10.10 (84)
Total 41.50 ± 14.68 (12) 44.41 ± 10.95 (44) 47.19 ± 7.43 (47) 45.34 ± 10.12 (103)
Participant numbers are provided in brackets. Drawing E are the percentage and counts as in drawing the E in form of ‘E,’ so that the signer can read it.
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is an unusual test and there is a tendency to not do it but instead
click to the next slide. Before being asked to assess the direction
of their E with the help of two example images, we thus had in in-
between section were we asked participants for their compliance
and only continue to the next page if they have done so.
In the 36-item revised RME test (Baron-Cohen et al., 2001)
participants were asked to look at pictures of eyes from film
excerpts and identify which emotional expression is shown by
selecting one out of four emotion descriptions. Participants were
provided with two exemplars before starting the RME proper.
In addition, participants had the option to check the meaning
of the words on a separate glossary of all mental state terms,
available via a web-link.
The next questionnaire was the 28-item Interpersonal
reactivity index (IRI, Davis, 1980) which measured empathy on
four subscales of perspective taking (IRI-PT), empathic concern
(IRI-EC), personal distress (IRI-PD) and fantasy (IRI-FS) with
seven questions for each subscale. IRI-PT was measured with
questions such as “I believe that there are two sides to every
question and try to look at them both” or in reversed forms such
as “I sometimes find it difficult to see things from the “other
guy’s” point of view.” Previously reported internal consistency
for IRI-PT is α = 0.61 in males and α = 0.62 in females. The
fantasy subscale entailed questions such as “After seeing a play
or movie, I have felt as though I were one of the characters”
or in reversed form “Becoming extremely involved in a good
book or movie is somewhat rare for me” (Internal consistency
was previously reported as α = 0.79 in males, and α = 0.81 in
females). Personal distress was assessed through questions, such
as “I tend to lose control during emergencies” or in a reversed
form “When I see someone get hurt, I tend to remain calm”
(Previously reported internal consistency in males was α = 0.68,
and in females α = 0.76) and empathic concern with “I am often
quite touched by things that I see happen” or in reversed form
“Other people’s misfortunes do not usually disturb me a great
deal” (Internal consistency reported previously was α = 0.72 in
males and α = 0.70 in females).
The last questionnaire was the 40-item Empathy Quotient
(EQ), which consisted of questions answered on a four-point
Likert scale ranging from “strongly agree” to “strongly disagree”
(Baron-Cohen and Wheelwright, 2004). The EQ was used to
measure the state component of empathy with questions such as
“I am quick to spot when someone in a group is feeling awkward
or uncomfortable” and “I don’t tend to find social situations
confusing” (Internal consistency was previously reported as
α = 0.89) (Baron-Cohen and Wheelwright, 2004). According to
the authors, the EQ is understood to measure the state of empathy
well and is frequently employed because of its good validity. EQ
was used to provide an overall score of empathy without diving
between affective and cognitive empathy. The questionnaire was
shortened to forty questions by removing the 20 control questions
included in the original questionnaire.
Analysis
Based on the number of dropouts across the survey, we
calculated analyses for each empathy measure individually. Our
main interest is on the effect of discipline. However, as it is
well known that males and females differ in their empathic
abilities, we first conducted univariate ANOVAs to confirm the
validity of our dataset (i.e., that gender does show predicted
effects). When there was no interaction between gender and
discipline in the univariate ANOVA, we removed gender as
a random effect from the model by running a mixed linear
model based on Restricted Maximum Likelihood Estimate of
Variance Component (REML) with the fixed effect discipline.
For those analyses where discipline showed a strong trend for
a significant effect, we conducted Bonferroni post hoc t-tests to
identify differences between the three disciplines. A REML is
preferable for unbalanced datasets like ours. Finally, as some of
our participant numbers are low, we ran Bayesian ANOVA on
JASP to verify the predictability strength of discipline. Finally, as
we were interested in the relationships between the different tests,
we ran correlation analyses across the empathy measures.
The IRI is regularly reported for the subscales. As these are of
great value for our comparisons as discussed in the introduction,
we conducted the analyses for each individual subscale. Lastly, the
EDT test was analyzed using a chi-square, to evaluate whether the
task completion varies for discipline and gender.
RESULTS
Descriptive data (Table 1) and inferential statistics for each
empathy measure are reported in order of completion. The EDT
was analyzed using Chi-Square which showed a very strong trend
for a non-normal distribution for either drawing the E to be able
to read by the signer (i.e., ‘mE’) or the mirror version of ‘E’ to
be read by another across the disciplines, df(2), Pearson Chi-
Square = 5.55, p = 0.062. In both, acting and psychology students,
2/3rd of participant draw the E so that the other can read it (65.5
and 69.8%, respectively) whereas only half of the dancers drew the
E so that the other can read it (50.7%). The distribution across
genders does not deviate from a normal distribution, Pearson
Chi-Square = 0.005, p = 0.944.
Univariate ANOVA on RME scores with the between-subjects
factors discipline (acting, dance, and psychology) and gender
(female vs. male) showed a significant main effect of discipline
as well as gender, F(2,137) = 7.72, p = 0.001 and F(1,137) = 5.80,
p = 0.017, respectively. The interaction of the two factors did
not reach significance but showed a very strong trend for a
significant interaction, F(2,137) = 2.91, p = 0.058. Females
scored significantly higher than males (Cohen’s d = 0.52).
Independent t-tests showed that the main effect of discipline is
based on dancers’ significant lower scores compared to acting and
psychology students, t(73.15) = 2.31, p = 0.023 equal variances
not assumed, and t(114) = 2.58, p = 0.011, respectively (Cohen’s
d = 0.48, and 0.48, respectively). The RME scores between acting
and psychology students did not significantly differ (p = 0.927).
We then calculated a REML based mixed linear model (MLM) to
address our specific interest on discipline and in consideration
of the unbalanced design. The MLM with discipline as a fixed
factor and gender as a random factor showed a significant effect
at the same level as the Univariate ANOVA, F(2,139.67) = 4.65,
p = 0.011. Therefore, albeit the design is unbalanced, the
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differences in the RME scores across the disciplines are strong
enough to show an effect. Bayesian ANOVA with discipline as
fixed and gender as random effects shows that this model is
29.16 times more likely than the null model including gender.
There is anecdotal evidence for significant effect of discipline
on RME scores (BF10 = 1.00). The Null model including
gender is in weak support of no difference (BF10 = 0.034).
Bayesian post hoc independent t-tests showed that there is a
strong evidence for a difference between dance and psychology
students (BF10 = 14.93) and moderate evidence for significant
differences between dance and acting students (BF10 = 2.98).
There is moderate support for no difference between acting and
psychology students (BF10 = 0.24), all uncorrected.
Applying the same univariate analysis for IRI-PT showed
a trend for a main effect of discipline, F(2,132) = 2.44,
p = 0.092. Neither gender nor the interaction between the
two factors showed a significant effect (both p’s ≥ 0.498).
Employing a MLM by removing gender as a random factor
from the model, discipline showed the same level of significance,
F(2,135) = 2.432, p = 0.092. Based on our directional prediction
for PT (i.e., psychology > dance > acting students), we
conducted one-tailed independent t-tests. These showed that
as predicted, psychology students score significantly higher
than acting students, t(76) = 1.99, p = 0.025 (Cohen’s
d = 0.52), 75.03 ± 12.07 vs. 69.70 ± 13.00. None of the
other comparisons reached significance with dancers scoring
69.37 ± 11.30 [psychology > dance = t(116) = 1.46, p = 0.073,
dance > acting = t(78) = 1.08, p = 0.142]. Bayesian ANOVA
indicates that the data is inconclusive and does not go beyond
anecdotal evidence for accepting the null model including
gender (BF10 = 1.00) or rejecting the H1 hypothesis on the
basis of discipline (BF10 = 0.558) with the former being 1.8
times more likely. Post hoc comparisons confirm that that the
supporting evidence for psychology students scoring higher
than acting students compared to the alternative hypothesis
(acting > psychology) is moderate (BF10 = 2.63). The supporting
evidence for psychology > dance as well as dance > acting is
weak/inconclusive (BF10 = 1.07, and BF10 = 0.73, respectively).
The univariate analysis for IRI-EC, IRI-PD as well as IRI-FS
showed a significant main effect of gender only, F(1,132) = 9.27,
p = 0.003 (Cohen’s d = 0.78), F(1,132) = 16.66, p ≤ 0.001 (Cohen’s
d = 0.84), and F(1,132) = 5.87, p = 0.017 (Cohen’s d = 0.53),
respectively. In all subscales, females (N = 112) scored higher
than males (N = 26), IRI-EC (21.61 ± 4.69 vs. 17.85 ± 5.24),
IRI-PD (12.71 ± 5.05 vs. 8.78 ± 4.15), IRI-FS (20.96 ± 5.15 vs.
18.23 ± 5.18). Neither discipline alone nor the interaction with
gender was significant on IRI-EC (both p’s ≥ 0.138), IRI-PD (both
p’s ≥ 0.304), or on IRI-FS (both p’s ≥ 0.267). Neither IRI-PD nor
IRI-FS showed a significant effect of discipline after removal of
gender from the model; p = 0.595 and p = 0.160, respectively.
Based on the strong indication of gender as a relevant factor in the
model of IRI-PD as well as IRI-FS, no further between discipline
analyses were performed on these.
However, removing gender from the IRI-EC model, the effect
of discipline reached significance F(2,134.57) = 3.072, p = 0.050.
Independent t-tests showed that dancers scored significantly
lower on IRI-EC than psychology students, t(116) = 2.58,
p = 0.011 (Cohen’s d = 0.47). Acting students’ IRI-EC scores were
on average lower than those of psychology students, however, the
difference did not reach significance, t(76) = 1.81, p = 0.075. No
significant difference between acting and dance students could be
observed (p ≥ 0.96). Bayesian analysis on IRI-EC showed that
the data is nevertheless inconclusive and does not go beyond
anecdotal evidence for either accepting the null model including
gender (BF10 = 1.00) or rejecting the H1 hypothesis on the basis
of discipline (BF10 = 0.68) with the former being 1.5 times more
likely than the latter. Based on the inconclusiveness of either
model, no further analyses were conducted.
EQ did not show any significant differences in the ANOVA (all
p’s ≥ 0.399) nor the MML (p = 0.165).
For the correlation analysis (see Table 2), we only included
those 85 participants who had data points for all questionnaires,
which consisted of 12 acting students (8 females), 25 dance
students (21 females), and 48 Psychology students (42
females). The overall scores were REM (26.89 ± 3.34), IRI-
PT (18.95 ± 4.89), IRI-EC (21.14 ± 5.13), IRI-FS (20.49 ± 5.38),
IRI-PD (11.84 ± 5.21), and EQ (44.73 ± 10.40). The RME scores
did not significantly correlate with any of the other empathy
measures, except for a significant but weak 1-tailed correlation
with EQ, Pearson’s correlation = 0.194, p = 0.037. The EQ
on the other hand, correlated significantly with all measures
except for IRI-PD as indicated in the Table 2. As for the IRI
subscales, EC significantly correlated with all other IRI subscales
as indicated in the same table, whereas the only other significant
but also weak correlation is between PD and FS, with Pearson’s
correlation = 0.199, p = 0.034.
DISCUSSION
We investigated specific facets of empathic abilities in young
adults at the starting point of their professional careers in either
acting, dancing, or psychology; and who are thus expected to
have a preponderance for particular aspects of empathy. Under
this premise, we predicted that actors are good at identifying
others’ emotional expressions as measured by the Reading the
Mind in the Eyes test (RME) but potentially less so in tasks related
to other cognitive or affective empathy. In our study, acting
students did indeed provide significantly more correct answers in
the RME than dance students; and so did psychology students.
Additionally, RME scores were dependent on the gender of
participants, with females showing a significantly higher emotion
recognition performance than males.
Based on numerous evidence for females’ superior empathic
abilities that also led to the Empathizing-Systemizing theory of
sex differences (Greenberg et al., 2018) and the extreme male
TABLE 2 | One tailed Pearson’s correlations between tests.
RME IRI-PT IRI-FS IRI-EC IRI-PD
IRI-EC 0.058 0.368*** 0.351*** 0.245*
EQ 0.194* 0.323*** 0.278** 0.606*** 0.027
***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05.
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brain theory of autism (Baron-Cohen, 2010), we did expect
females to show responses that indicate higher empathic skills.
The former concept suggests a sex-based classification based on
the drive to either empathize (females) or systemise (males),
whilst the latter states that males with autism – due to their
below average empathy – have an extreme male brain. In
our study, females did indeed show overall higher empathy
scores than males, which reached significance not only in the
RME but also the IRI subscales of Empathic Concern (IRI-
EC), Personal Distress (IRI-PD) and the Fantasy Scale (IRI-FS).
Notably, the Perspective Taking (IRI-PT) and the E-Drawing
Task (EDT) did not show significant gender differences but
showed a trend for significant differences across disciplines. Once
gender was removed from the IRI-PT model as a between-
subjects’ factor, acting students scored significantly lower than
psychology students in the cognitive empathy measure of IRI-PT
as predicted. Also, the frequency at which acting and psychology
students drew the E readable from someone else’s viewpoint (65.5
and 69.8%, respectively) was higher than for dancing students
who did so in only 50.7% of the cases.
We suggested that the RME would be particularly suited to
measure actors’ prolific empathic abilities and thus predicted that
actors would show high scores. Notably, the RME consists of
stills taken from actors’ faces in films, thus constitutes a task
that is very close to actors’ professional interest. As expected,
actors showed significantly higher scores than dancers in the
RME, however, there is moderate evidence that the scores do not
differ between acting and psychology students. Both acting and
psychology students are showing similar proficiency in reading
emotions from others’ eyes. The RME asks participants to choose
1 out of 4 terms that best describe the emotional expression of a
character’s eyes. As it is important that participants understand
the vocabulary at hand they are regularly given access to an
accompanying glossary. Nevertheless, verbal skills are evidently
a requisite for the RME and several studies show a correlation
between drama classes and verbal skills (see Podlozny, 2000).
One could therefore argue that our acting and psychology student
cohort performed better in RME based on enhanced verbal
abilities. We argue that verbal skills do not explain the higher
RME scores of our acting cohort. Firstly, it is important to
remember that our participants are students in their first year of
study. Therefore, our participants can be assumed to have gone
through equivalent levels of verbal training. Secondly, whilst it
is likely that acting students might have participated in drama
classes for some time in advance of their professional training,
evidence suggests that neither elementary (Köksal Akyol, 2018)
nor middle School drama education (Rickard et al., 2012) were
found to significantly enhance verbal skills. In addition, whilst
Podlozny’s (2000) meta-analysis showed a strong relationship
between verbal skills and engagement in drama classes, the
relationship between drama and vocabulary development per see
is not reliable. Thirdly, verbal skills components of the RME
can be expected to benefit psychology students most profoundly.
However, our psychology students did not outperform actors
in the RME. In line with behavioral evidence for effects of
drama on empathy, emotion regulation and perspective-taking
(Winner et al., 2013) and the observation that verbal skills alone
predict less than 25% of the variance of RME performance
(Peterson and Miller, 2012), we suggest that the acting students’
RME scores were not determined by their verbal abilities per
se but related to their emotion recognition abilities at least to
some degree. This is consistent with the finding of Goldstein and
Winner (2010–2011) who observed that verbal ability did not
influence REM scores in children participating in acting classes.
Yet as the RME revealed particularly low scores for dance
students, it indicates that the RME measures a particular form
of empathy, which does not capture other strategies for social
interaction. Several studies show support for the assumption that
dancers are more focused on the body and its movements than
the head. For example, Jola et al. (2011) found that dancers
rely more on sensory information from proprioception, even
when vision is available. In addition, observational strategies are
considered to be individual in nature, with some individuals
looking predominantly at upper body parts including the head,
and others at lower body parts - depending on the level
of expertise as well as the type of sport (Petrakis, 1986).
Nevertheless, it is clear that dancers do not frequently look at
the face during their learning. In her subsequent dance-specific
study, Petrakis (1987) found that undergraduate dance students
show a tendency to focus on lower body parts compared to
expert dance teachers, who focus more consistently on the upper
body parts when watching performers. Yet, overall, the foci on
the upper body parts were more prevalently found to consist
of eye fixations on the arms than on the head of the model.
Further, Stevens et al. (2010) found that dancers’ eye movement
patterns indicate that their attention is to predict the movement
trajectory of performers’ body, not the head or face. We can
thus conclude that psychology and acting students are in general
more likely to be focused on the eye region when assessing
others’ emotions and thus perform better in this task. Dancers,
however, are trained to attend to the body which likely explains
the difference in RME scores.
Although dancers’ RME scores are lowest in the present study,
this does not imply that dancers would generally be low in
their empathic abilities. As the RME is considered to measure
cognitive empathy, it is important to highlight that when dancers’
general empathy was measured with the EQ, their scores did not
significantly differ from the other two disciplines. In fact, albeit
not significant, dance students’ average EQ scores were higher
than those of acting students. Moreover, findings by Bonny et al.
(2017) suggest that there are differences in cognitive empathy
between dancers of different dance styles. The authors found that
when controlling for dance styles, dancers with greater Hip hop
dance experience have a greater ability to recognize emotions
from gaze (RME). Further studies regarding the performing
arts found an advantage of acting over dancing: According to
Goldstein (2010), children (8–10 years) who did acting, showed
higher theory of mind compared to same age children doing
dancing. Thus, existing data for dancers’ RME performance
remains ambiguous.
As for the IRI, results from all subscales indicated that only
Perspective Taking (IRI-PT) and Empathic Concern (IRI-EC)
showed moderate differences between the disciplines. The IRI-PT
scores indicate that psychology students are more likely to take
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someone else’s point of view compared to acting and dance
students. For IRI-EC we found a significant difference between
scores of psychology and dance students, with psychology
students showing higher empathic concern for others than
dance students. We also found a trend for psychology students
scoring better than acting students in IRI-EC. Our findings
are in line with previous research, suggesting that acting in
young adolescents is not associated with heightened empathy as
measured with IRI-EC (Goldstein et al., 2010). Further research
on adults comparing actors to psychologists has concluded that
actors score lower in IRI-EC (Goldstein et al., 2010), which would
indicate that they express less concern for others or are less
sympathetic (Davis, 1983). We can imagine that this has benefits
for actors’ professional career, as they often need to portray
narratives including a variety of positive and negative emotions.
Thus, a certain level of dissociation from the character they are
playing could help them dealing with negative emotions.
However, a recent study has found contradicting evidence.
Panero and Winner (2021) examined the ability of actors to
immerse themselves in a role and found that actors scored
higher than psychology students in all IRI measures. Whilst these
results merit further investigation – it is important to highlight
that their design differed from ours. For instance, psychology
students were recruited through convenience sampling and
incentivised to participate through the use of study credits,
whereas actors were recruited through snowball sampling and a
financial incentive. The population sampled also differed from
our study, whose participants were all at the beginning of their
respective careers. Moreover, in the Panero and Winner study,
psychology students were recruited from a narrower age range
(18–22) than the actors (18–30). Lastly, it’s possible that cultural
differences, such as training styles, were partly responsible for
the difference in results. The combination of these factors might
have caused the apparent contradiction between the empirical
evidence of both studies. Consequently, these factors, together
with the relationship between acting and IRI scores, would benefit
through further investigations.
Another notable result in our study is the lack of significant
differences between the disciplines in the other IRI subscales, the
IRI-FS and the IRI-PD, which is surprising. The fantasy scale
seems to measure traits typical to actors, such as an inclination to
empathize with fictional characters (Kaplan and Iacoboni, 2006).
Previous research has suggested a trend for higher neuroticism
in actors (Nettle, 2006), which supports Davis’ (1983) association
between fantasy scale and shyness, loneliness, and social anxiety,
especially among males. However, Guilera et al. (2019) did not
find a significant correlation between IRI-FS and neuroticism.
To clarify why our IRI-FS and IRI-PD scores do not show any
discipline differences, we compared our IRI subscale scores with
those from the general population. Whilst our scores are in a
comparable range to those originally reported by Davis (1980,
1983) but only separately for males and females; one-sample
t-tests of our sample’s means in comparison to mean scores
across gender, available from a larger sample of 651 participants
pooled from eight other studies (De Corte et al., 2007), showed
that our cohort (N = 138) scored significantly higher in IRI-FS
[20.45 ± 5.24 vs. 16.48 ± 5.91, t(8.89), p ≤ 0.001], IRI-PT
[18.52 ± 4.91 vs. 17.29 ± 4.30, t(2.94), p = 0.004], and IRI-
EC [20.90 ± 5.00 vs. 18.05 ± 4.23, t(6.69), p ≤ 0.001] but not
IRI-PD [11.93 ± 5.14 vs. 11.92 ± 4.87, t(0.017), p = 0.986].
We can therefore conclude that acting, dancing, and psychology
students do stem from a similar cohort that does engage in
fantasizing, perspective taking, and empathic concern over and
above the general population. This is in line with the findings for
perspective taking and empathic concern by Gujing et al. (2019),
which showed that dancers self-reported empathic abilities are
higher compared to a general cohort. In contrast, we did not
find that our cohorts’ personal distress scores differ from the
general population. The level of personal distress our participants
report to experience in response to others’ disadvantages does
indeed seem to be specific for gender only and not affected
by other characteristics, such as engagement in the performing
arts or psychology.
The EDT, on the other hand, showed that half of the dancers
draw the E from their own perspective. The relationship between
EDT, perspective taking and prosocial behavior (Adida et al.,
2018) would suggest that psychology students, whose academic
performance was found to improve with prosocial behavior
(Hassall et al., 2015), should be the most oriented toward taking
others’ perspective. The relationship between the other two
disciplines and prosocial behavior is, however, understudied.
Actors, who also showed a tendency to take others’ perspective
compared to dancers, might also be prosocially inclined. The
lack of a tendency toward other-centered perspective by the
dancers could be explained by dancers’ inherent focus on
their own body and their own performance. While actors and
psychologists are more likely reliant on others with regards
to their own performance, dancers need to master their own
point of view, first and foremost. Besides, their form of
communication relies much more on the spectator taking the
dancer’s perspective. It is likely, however, that as with other
empathy measures, that there are notable differences between
different dance styles.
EQ scores are comparable across all three participant groups
and correlated moderately with three of the IRI subscales (IRI-
PT, IRI-EC, and IRI-FS), yet not with IRI-PD. EQ scores further
showed a weak correlation with the RME data. Given that EQ
predicts subjective kinaesthetic feelings (Seiryte and Rusconi,
2015), and that actors have shown high scores in the EQ task
in Baron-Cohen and Wheelwright’s (2004) study, it is surprising
to see that there was no effect of profession on EQ scores in
our study. Though this may be a by-product of the subjective
nature of the measure (Baron-Cohen and Wheelwright, 2004).
Furthermore, the fact that our EQ scores did not correlate with
PD, and that the PD scores of our cohort are not different from
the general population, the correlation found by Khajeh et al.
(2014) between EQ and psychological wellbeing is of relevance.
It would be of interest to further investigate this matter with
regards to the relationship between PD and wellbeing. Finally,
while EQ was shown to predict performance in a face perception
task (Penton-Voak et al., 2007), this did not result in an increased
RME score for participants high in EQ. Perhaps individuals with
high EQ focus on other parts of the face instead of the eyes and
are therefore disadvantaged when only the gaze is presented.
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It is important to understand that our study cannot distinguish
whether individual differences in empathic abilities are based
on training, education or whether they denote an inborn
characteristic. Moreover, whilst it would be beneficial to identify
if specific facets of empathy are inherited or acquired through
training, this was not the aim of our study. We set out to
identify (1) whether different facets of empathy are prevalent
at early stages in three self-assigned student groups and (2)
whether certain empathy tests are susceptible to these differences.
We argue that it is not feasible to match the physical and
theoretical training for these disciplines, since they inherently
follow specific professional trajectories: Actors, dancers, and
psychologists require different levels of preparation. For example,
dancers often start their training as early as the age of five in
order to gain sufficient experience to start full time professional
training. Psychology students, however, might have had personal
life experiences that activated their level of social responsibility
wanting to help others deal with their emotions or that developed
their need to study psychology in order to be in a better position
to deal their own emotions. Finally, acting students might have
practiced their social interaction skills through everyday life
improvised actions.
Asking participants to complete four empathy surveys as
part of one study can lead to response fatigue. We found
that of those participants who completed the first empathy
measure, over 2/3rd of participants (72%) completed the full
set of questionnaires, which is a good adherence. Nevertheless,
we suggest that future research that aims to compare measures
of empathy facets across a set of questionnaires would benefit
from evaluating the use of shorter versions, such as the B-IRI
(Ingoglia et al., 2016) or the EQ-Short (Wakabayashi et al.,
2006). In line with this, it is notable that our groups were
unbalanced in numbers with the smallest being the acting
students. This is unfortunate yet not surprising, as actors are
generally underreported in empirical research, compared to other
performing art cohorts. We remain hopeful that this will change
with the recently increased efforts in experimental studies on
actors’ perception and cognition (see Noice and Noice, 2013;
Lippi et al., 2016).
Another limitation is that empathy is considered to consist
of three components, i.e., cognitive, affective, and behavioral
(Lam et al., 2011). Whilst we did include two indirect measures
of empathy and ensured that we test for cognitive and self-
reported affective facets, we did not actually measure participants
empathic or pro-social behavior. Notably, only a small number of
studies have done so (e.g., Chen et al., 2010; Martínez-Velázquez
et al., 2020). It would be good to get a better understanding of
the relationship between different empathy facets for different
cohorts, as well as the effects of their professional interests on
actual pro-social behavior.
Probably the most stringent conclusion of our findings is the
support for the argument that actors, dancers, and psychologists
do perform in everyday life. This is indicated for example through
this cohorts’ IRI scores which are higher compared to the general
population in all subscales but personal distress. Hence, they
have learnt about empathy and can act upon it (i.e., see also
Lam et al., 2011), without above average personal suffering.
One way to achieve this can be through creating a mental state
for performance that has a high level of constructive conscious
control, as in the Alexander technique, practiced by many actors
and dancers (Alexander, 2004). As our cohort was at the start of
their training, it would be of great interest to explore whether
such a conscious control is more prevalent in individuals that
seek a profession which requires specific aspects of empathy, such
as actors, dancers, and psychologists.
Yet, it is possible that some findings are based on how
well the empathy measure matches the actual practice of the
discipline. For example, actors might have high RME scores
because the task is close to their everyday interests rather than
their cognitive empathy skillsets. This is supported to some
extent in that they do not score higher than psychology students
on other cognitive empathy scores, such as perspective taking.
Similarly, dancers are internally focused and their empathy
scores are therefore less prone to cognitive empathy (RME,
EDT, and IRI-PT) but also lower in affective empathy (IRI-
EC). This could be interpreted in that either the tests were
least suitable in identifying dancers’ empathic abilities due to
their focus on faces and their static characteristics, or because
dancers are in fact not very empathic. The latter would have
significant implications since many studies used dance as
a form of intervention to enhance empathic skills. Notably
though, whilst several studies have used dance training with
the aim to enhance empathic abilities (e.g., Zazulak et al.,
2017; Mastrominico et al., 2018), there is only sparse evidence
for dancers having better empathy skills or for the effects of
dance interventions to increase empathy. In fact, several studies
did not find evidence for enhanced empathy: Mastrominico
et al. (2018) found no effect of dance intervention through
mirroring or imitation/synchronization on adults’ empathic
abilities with ASD and Zazulak et al. (2017) found no effect of
mindfulness dance intervention in medical students’ empathic
ability scores. Moreover, whilst Koehne et al. (2016a) found
that a dance intervention focusing on interpersonal movement
imitation and synchronization, enhanced facets of empathy
skills in adults with ASD with participants showing enhanced
emotion inference abilities, the authors did not find an increase
in empathic feelings. Henceforth, to date, dancers might have
increased internal awareness (Jola et al., 2011; Christensen
et al., 2018), yet empathy enhancements that also require
increased external awareness in response to dance training is
limited to anecdotal evidence (Hahn, 2015; Gallagher and Flint,
2016). One explanation could be that different dance styles are
linked with different levels of inter-personal synchronization,
which is considered an important aspect of empathy (Koehne
et al., 2016b). It is thus important that first, we understand
better which kind of dance practice increases empathic skills
before it is employed with that aim. Furthermore, our findings
suggest that acting interventions may be more beneficial
than dance interventions: our acting cohort showed higher
levels of emotional recognition than dancers did while also
reporting empathic concern above the average population,
without getting too distressed about it. Therefore, acting training
can be considered to build emotional resilience; or in other
words, to enhance the ability recognize another’s emotional
expression with some feeling for them, but to do so from an
emotional distance. The ability to regulate one’s own emotions
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in social-interactions is a crucial ability in general (Thompson
et al., 2019) and for actors in particular (Berceanu et al., 2020).
Importantly, individuals who show an interest and engagement
in acting practice do already show higher cognitive empathy skills
(here RME and EDT) at the start of their career.
To conclude, whilst acting, dance, and psychology students
score higher than the general population in all IRI subscales,
including empathic concern but not personal distress, shows
that these cohorts ‘know’ how to feel yet manage to keep an
emotional distance. This in turn suggests that those individuals
who study acting, dance, or psychology have empathic tools
available at the start of their training that allows them to
experience empathic concern without strong emotional distress.
However, as our acting students showed significantly higher
RME scores than the dancers and are significantly more often
accounting for the other’s perspective (according to the EDT),
future studies should explore whether acting training might
be better suited for developing cognitive empathy or Theory
of Mind than dance. Nevertheless, the impact of theoretical
empathy training should not be underestimated, considering that
psychology students’ performance in the RME and EDT did not
significantly differ from actors. We did not expect psychology
students to perform so well across the different empathy tests.
However, we did not measure general levels of intelligence,
which may have had an impact on these scores. Importantly,
since empathic concern measures a person’s ability to “tune
in” to other people’s emotional states, a high sensitivity would
normally become overwhelming. Whether it is through indirectly
trained resilience, general levels of intelligence, or an ability to
compartmentalize, actors, dancers, and psychologists might be
able to moderate this often-overwhelming sensitivity, and thus
do not report above average personal distress. Future research
should investigate whether people from the general public, who
do not undergo any sort of empathy training, but score high
on affective and cognitive facets of empathy, do experience high
personal distress or not.
DATA AVAILABILITY STATEMENT
The dataset generated for this study can be found in the Open
Science Framework (https://osf.io/mjkfh/) with accompanying
codebook.
ETHICS STATEMENT
The studies involving human participants were reviewed and
approved by School of Health and Social Sciences Research Ethics
Committee (today School of Applied Sciences). Participants
could only take part in this online study if they provided informed
consent to participate.
AUTHOR CONTRIBUTIONS
CJ designed and implemented the study, analyzed the data, and
wrote the manuscript. IS, RSL, and TR contributed to the data
collection and analysis and the writing of the manuscript. IS,
RSL, and CJ provided critical feedback on the manuscript and
aspects of the rationale. All authors contributed to the article and
approved the submitted version.
FUNDING
We thank all participants for their time and are grateful
for all participating HEI for accommodating this research
as part of their curriculum. We greatly appreciate the
feedback and support from the core team of “Fabrique
Autonomes des Acteurs” (FAA) and their collaborators.
This study was supported by Abertay University and part
funded by FAA with the support of the Fondation Daniel
& Nina Carasso AC2016-fr-0217 and the French ministry
of culture.
REFERENCES
Adida, C. L., Lo, A., and Platas, M. R. (2018). Perspective taking can promote short-
term inclusionary behavior toward syrian refugees. Proc. Nat. Acad. Sci. U.S.A.
115, 9521–9526. doi: 10.1073/pnas.1804002115
Alexander, F. M. (2004). Constructive Conscious Control of the Individual, E. P.
Dutton (USA,1923), Methuen (London, 1924), Revised 1946, Scholarly Edition
Mouritz (UK, 2004, ISBN 0-9543522-6-2), 3rd Edn (London: Mouritz).
American Psychiatric Association (2000). Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision. Washington DC: American
Psychiatric Association.
Andersen, F. A., Johansen, A. B., Søndergaard, J., Andersen, C. M., and Assing
Hvidt, E. (2020). Revisiting the trajectory of medical students’ empathy, and
impact of gender, specialty preferences and nationality: a systematic review.
BMC Med. Educ. 20:52. doi: 10.1186/s12909-020-1964-5
Bachner-Melman, R., Dina, C., Zohar, A. H., Constantini, N., Lerer, E., Hoch,
S., et al. (2005). AVPR1a and SLC6A4 gene polymorphisms are associated
with creative dance performance. PLoS Genet. 1:e42. doi: 10.1371/journal.pgen.
0010042
Baron-Cohen, S. (2010). Empathizing, systemizing, and the extreme male brain
theory of autism. Progress Brain Res. 186, 167–175. doi: 10.1016/b978-0-444-
53630-3.00011-7
Baron-Cohen, S., and Wheelwright, S. (2004). The empathy quotient: an
investigation of adults with asperger syndrome or high functioning autism, and
normal sex differences. J. Autism Dev. Disord. 34, 163–175. doi: 10.1023/b:
jadd.0000022607.19833.00
Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., and Plumb, I. (2001). The
“reading the mind in the eyes” test revised version: a study with normal adults,
and adults with asperger syndrome or high-functioning autism. J. Child Psychol.
Psychiatry 42, 241–251. doi: 10.1111/1469-7610.00715
Bas-Sarmiento, P., Fernández-Gutiérrez, M., Baena-Baños, M., and Romero-
Sánchez, J. M. (2017). Efficacy of empathy training in nursing students: a
quasi-experimental study. Nurse Educ. Today 59, 59–65. doi: 10.1016/j.nedt.
2017.08.012
Batson, G. (2014). The Body and Mind in Motion: Dance and Neuroscience in
Conversation, with contribution by Dr. Margaret Wilson. Chicago, IL: University
of Chicago Press.
Beadle-Brown, J., Wilkinson, D., Richardson, L., Shaughnessy, N., Trimingham,
M., Leigh, J., et al. (2018). Imagining autism: feasibility of a drama-based
intervention on the social, communicative and imaginative behaviour of
children with autism. Autism 22, 915–927. doi: 10.1177/136236131771
0797
Beaumont, R., and Sofronoff, K. (2008). A multi-component social skills
intervention for children with asperger syndrome: the junior detective training
Frontiers in Psychology | www.frontiersin.org 12 June 2021 | Volume 12 | Article 543846
fpsyg-12-543846 May 26, 2021 Time: 18:31 # 13
Schmidt et al. Feeling With Ease: Actors’ Empathy
program. J. Child Psychol. Psychiatry 49, 743–753. doi: 10.1111/j.1469-7610.
2008.01920.x
Bekkali, S., Youssef, G., Donaldson, P., Albein-Urios, N., Hyde, C., and Enticott,
P. (2020). Is the putative mirror neuron system associated with empathy? A
systematic review and meta-analysis. Neuropsychol. Rev. 31, 14–57. doi: 10.
1007/s11065-020-09452-6
Berceanu, A. I., Matu, S., and Macavei, B. I. (2020). Emotional and cognitive
responses to theatrical representations of aggressive behavior. Front. Psychol.
11:1785. doi: 10.3389/fpsyg.2020.01785
Bernhardt, B. C., and Singer, T. (2012). The neural basis of empathy. Annu. Rev.
Neurosci. 35, 1–23. doi: 10.1146/annurev-neuro-062111-150536
Blair, R. J. R. (2005). Responding to the emotions of others: dissociating forms of
empathy through the study of typical and psychiatric populations. Conscious.
Cogn. 14, 698–718. doi: 10.1016/j.concog.2005.06.004
Bläsing, B., Calvo-Merino, B., Cross, E. S., Jola, C., Honisch, J., and Stevens, C. J.
(2012). Neurocognitive control in dance perception and performance. Acta
Psychol. 139, 300–308. doi: 10.1016/j.actpsy.2011.12.005
Bonny, J. W., Lindberg, J. C., and Pacampara, M. C. (2017). Hip hop dance
experience linked to sociocognitive ability. PLoS One 12:e0169947. doi: 10.1371/
journal.pone.0169947
Brunero, S., Lamont, S., and Coates, M. (2010). A review of empathy education in
nursing. Nurs. Inq. 17, 65–74. doi: 10.1111/j.1440-1800.2009.00482.x
Chen, D. C., Pahilan, M. E., and Orlander, J. D. (2010). Comparing a self-
administered measure of empathy with observed behavior among medical
students. J. Gen. Intern. Med. 25, 200–202. doi: 10.1007/s11606-009-1193-4
Christensen, J. F., and Jola, C. (2015). “Towards ecological validity in the research
on cognitive and neural processes involved in dance appreciation,” in Art,
Aesthetics, and the Brain, eds J. P. Huston, M. Nadal, F. Mora, F. L. F. Agnati,
and C. J. Cela Conde (Oxford: Oxford University Press), 223–253. doi: 10.1093/
acprof:oso/9780199670000.003.0012
Christensen, J., Gaigg, S., and Calvo-Merino, B. (2018). I can feel my heartbeat:
dancers have increased interoceptive accuracy. Psychophysiology 55, 1–4. doi:
10.1111/psyp.13008
Corbett, B. A., Key, A. P., Qualls, L., Fecteau, S., Newsom, C., Coke, C., et al.
(2016). Improvement in social competence using a randomized trial of a theatre
intervention for children with autism spectrum disorder. J. Autism Dev. Disord.
46, 658–672. doi: 10.1007/s10803-015-2600-9
Cuff, B., Brown, S. J., Taylor, L., and Howat, D. (2016). Empathy: a review of the
concept. Emot. Rev. 8, 144–153.
Davis, M. H. (1980). A multidimensional approach to individual differences in
empathy. Cat. Sel. Doc. Psychol. 10:85.
Davis, M. H. (1983). Measuring individual differences in empathy: evidence for
a multidimensional approach. J. Pers. Soc. Psychol. 44, 113–126. doi: 10.1037/
0022-3514.44.1.113
De Corte, K., Buysse, A., Verhofstadt, L. L., Roeyers, H., Ponnet, K., and Davis,
M. H. (2007). Measuring empathic tendencies: reliability and validity of the
dutch version of the interpersonal reactivity index. Psychol. Belg. 47, 235–260.
doi: 10.5334/pb-47-4-235
Decety, J. (2020). Empathy in medicine: what it is, and how much we really need it.
Am. J. Med. 133, 561–566. doi: 10.1016/j.amjmed.2019.12.012
Decety, J., and Meyer, M. (2008). From emotion resonance to empathic
understanding: a social developmental neuroscience account. Dev.
Psychopathol. 20, 1053–1080. doi: 10.1017/s0954579408000503
Elliott, R., Bohart, A. C., Watson, J. C., and Murphy, D. (2018). Therapist empathy
and client outcome: an updated meta-analysis. Psychotherapy 55, 399–410. doi:
10.1037/pst0000175
Erle, T. M., and Topolinski, S. (2015). Spatial and empathic perspective-taking
correlate on a dispositional level. Soc. Cogn.33, 187–210. doi: 10.1521/soco.2015.
33.3.187
Erle, T. M., and Topolinski, S. (2017). The grounded nature of psychological
perspective-taking. J. Pers. Soc. Psychol. 112, 683–695. doi: 10.1037/pspa00
00081
Gallagher, M. R., and Flint, J. A. (2016). Learning argentine tango to develop
nursing student empathy for patients. J. Nurs. Educ. 55:304. doi: 10.3928/
01484834-20160414-13
Gentzler, A., DeLong, K., and Smart, R. (2020). Theater majors compared
with nonmajors: Investigating temperament and emotion beliefs, awareness,
regulation, and perception. Psychol. Aesthet. Creat. Arts 14, 301–312. doi: 10.
1037/aca0000219
Gladstein, G. A., and Feldstein, J. C. (1983). Using film to increase counselor
empathic experiences. Couns. Educ. Superv. 23, 125–131. doi: 10.1002/j.1556-
6978.1983.tb00596.x
Goldstein, T. R. (2010). The Effects of Acting Training on Theory of Mind, Empathy,
and Emotion Regulation. Ph.D. Thesis. Chestnut Hill, MA: Boston College.
Goldstein, T. R., and Bloom, P. (2011). The mind on stage: why cognitive scientists
should study acting. Trends Cogn. Sci. 15, 141–142. doi: 10.1016/j.tics.2011.
02.003
Goldstein, T. R., and Winner, E. (2010–2011). Engagement in role play, pretense
and acting classes predict advanced theory of mind skill in middle childhood.
Imagin. Cogn. Pers. 30, 249–258. doi: 10.2190/ic.30.3.c
Goldstein, T. R., and Winner, E. (2012). Enhancing empathy and theory of mind.
J. Cogn. Dev. 13, 19–37. doi: 10.1080/15248372.2011.573514
Goldstein, T. R., Wu, K., and Winner, E. (2010). Actors are skilled in theory of mind
but not empathy. Imagin. Cogn. Pers. 29, 115–133. doi: 10.2190/ic.29.2.c
Greenberg, D. M., Warrier, V., Allison, C., and Baron-Cohen, S. (2018). Testing
the empathizing-systemizing theory of sex differences and the extreme male
brain theory of autism in half a million people. Proc. Natl. Acad. Sci. U.S.A.
115, 12152–12157. doi: 10.1073/pnas.1811032115
Guilera, T., Batalla, I., Forné, C., and Soler-González, J. (2019). Empathy and
big five personality model in medical students and its relationship to gender
and specialty preference: a cross-sectional study. BMC Med. Educ. 19, 1–8.
doi: 10.1186/s12909-019-1485-2
Gujing, L., Hui, H., Xin, L., Lirong, Z., Yutong, Y., Guofeng, Y., et al. (2019).
Increased insular connectivity and enhanced empathic ability associated
with dance/music training. Neural Plast. 2019:9693109. doi: 10.1155/2019/969
3109
Hahn, E. (2015). Dance lessons. Creat. Nurs. 2, 242–244. doi: 10.1891/1078-4535.
21.4.242
Harton, H. C., and Lyons, P. C. (2003). Gender, empathy, and the
choice of Psychology Major. Teach. Psychol. 30, 19–24. doi: 10.1207/
S15328023TOP3001_03
Hass, R. G. (1984). Perspective taking and self-awareness: drawing an E on your
forehead. J. Pers. Social Psychol. 46, 788–798. doi: 10.1037/0022-3514.46.4.788
Hassall, J., Boduszek, D., and Dhingra, K. (2015). Psychopathic traits of business
and psychology students and their relationship to academic success. Pers.
Individ. Diff. 82, 227–231. doi: 10.1016/j.paid.2015.03.017
Heyes, C. (2018). Empathy is not in our genes. Neurosci. Biobehav. Rev. 95,
499–507. doi: 10.1016/j.neubiorev.2018.11.001
Hodges, S., and Myers, M. W. (2007). “Empathy,” in Encyclopedia of social
psychology, eds F. Baumeister and K. D. Vohs (Thousand Oaks, CA: Sage),
296–298.
Hojat, M., Louis, D. Z., Markham, F. W., Wender, R. C., Rabinowitz, C.,
and Gonnella, J. S. (2011). Physicians’ empathy and clinical outcomes for
diabetic patients. Acad. Med. 86, 359–364. doi: 10.1097/acm.0b013e318208
6fe1
Holopainen, A., de Veld, D. M. J., Hoddenbach, E., and Begeer, S. (2019). Does
theory of mind training enhance empathy in autism? J. Autism Dev. Disord. 49,
3965–3972. doi: 10.1007/s10803-018-3671-1
Horwitz, B., Lennartsson, A. K., Theorell, T. P., and Ullén, F. (2015).
Engagement in dance is associated with emotional competence in
interplay with others. Front. Psychol. 6:1096. doi: 10.3389/fpsyg.2015.
01096
Ingoglia, S., Lo Coco, A., and Albiero, P. (2016). Development of a brief form of
the interpersonal reactivity index (B-IRI). J. Pers. Assess. 98, 461–471.
Jansen, P., Kellner, J., and Rieder, C. (2013). The improvement of mental rotation
performance in second graders after creative dance training. Creat. Educ. 4,
418–422. doi: 10.4236/ce.2013.46060
Jola, C., Abedian-Amiri, A., Kuppuswamy, A., Pollick, F. E., and Grosbras, M.-
H. (2012). Motor simulation without motor expertise: enhanced corticospinal
excitability in visually experienced dance spectators. PLoS One 7:e33343. doi:
10.1371/journal.pone.0033343
Jola, C., and Mast, F. W. (2005). Mental object rotation and egocentric body
transformation: two dissociable processes? Spatial Cogn. Comput. 5, 217–237.
doi: 10.1207/s15427633scc052%263_6
Frontiers in Psychology | www.frontiersin.org 13 June 2021 | Volume 12 | Article 543846
fpsyg-12-543846 May 26, 2021 Time: 18:31 # 14
Schmidt et al. Feeling With Ease: Actors’ Empathy
Jola, C., Davis, A., and Haggard, P. (2011). Proprioceptive integration and body
representation: insights into dancers’ expertise. Exp. Brain Res. 213, 257–265.
doi: 10.1007/s00221-011-2743-7
Kaplan, J. T., and Iacoboni, M. (2006). Getting a grip on other minds: mirror
neurons, intention understanding, and cognitive empathy. Soc. Neurosci. 1,
175–183. doi: 10.1080/17470910600985605
Kessler, K., and Thomson, L. A. (2010). The embodied nature of spatial perspective
taking: embodied transformation versus sensorimotor interference. Cognition
114, 72–88. doi: 10.1016/j.cognition.2009.08.015
Khajeh, A., Baharloo, G., and Soliemani, F. (2014). The relationship between
psychological well-being and empathy quotient. Manag. Sci. Lett. 4, 1211–1214.
doi: 10.5267/j.msl.2014.5.005
Koehne, S., Behrends, A., Fairhurst, M. T., and Dziobek, I. (2016a). Fostering social
cognition through an imitation- and synchronization-based dance/movement
intervention in adults with autism spectrum disorder: a controlled proof-of-
concept study. Psychother. Psychosomics 85, 27–35. doi: 10.1159/000441111
Koehne, S., Schmidt, M. J., and Dziobek, I. (2016b). The role of interpersonal
movement synchronisation in empathic functions: insights from tango
argentino and capoeira. Int. J. Psychol. 51, 318–322. doi: 10.1002/ijop.12213
Köksal Akyol, A. (2018). Examination of the effect of drama education on multiple
intelligence areas of children. Early Child Dev. Care 188, 157–167. doi: 10.1080/
03004430.2016.1207635
Lam, T. C. M., Lolomitro, K., and Alamparambil, F. C. (2011). Empathy training:
methods, evaluation practices, and validity. J. Multi Disciplinary Eval. 7,
162–200.
Leiberg, S., and Anders, S. (2006). The multiple facets of empathy: a survey of
theory and evidence. Progress Brain Res. 156, 419–440. doi: 10.1016/S0079-
6123(06)56023-6
Lippi, D., Jola, C., Jacono, V., and Sofia, G. (2016). “Steps towards the art of
placing science in the acting practice. A performance-neuroscience perspective,”
in Aesthetics and Neuroscience: Scientific and Artistic Perspectives, 1st Edn, eds
Z. Kapoula and M. Vernet (Cham: Springer International Publishing), 141–163.
doi: 10.1007/978-3-319-46233-2_10
Litchke, L. G., Liu, T., and Castro, S. (2018). Effects of multimodal mandala yoga
on social and emotional skills for youth with autism spectrum disorder: an
exploratory study. Int. J. Yoga 11, 59–65.
Martínez-Velázquez, E. S., González, A. L., Chamorro, Y., and Sequeira, H. (2020).
The influence of empathy trait and gender on empathic responses. A study
with dynamic emotional stimulus and eye movement recordings. Front. Psychol.
11:23.
Mastrominico, A., Fuchs, T., Manders, E., Steffinger, L., Hirjak, D., Sieber, M.,
et al. (2018). Effects of dance movement therapy on adult patients with autism
spectrum disorder: a randomized controlled trial. Behav. Sci. 8:61. doi: 10.3390/
bs8070061
McConachie, B. (2008). Engaging Audiences: A Cognitive Approach to Spectating in
the Theatre. New York, NY: Palgrave Macmillan.
McGarry, L. M., and Russo, F. (2011). Mirroring in dance / movement therapy:
potential mechanisms behind empathy enhancement. Art Psychother. 38, 178–
184. doi: 10.1016/j.aip.2011.04.005
Mehrabian, A., and Epstein, N. (1972). A measure of emotional empathy. J. Pers.
40, 525–543.
Nettle, D. (2006). Psychological profiles of professional actors. Pers. Individ. Diff.
40, 375–383. doi: 10.1016/j.paid.2005.07.008
Noice, T., and Noice, H. (2013). “Practice and talent in acting,” in The Complexity of
Greatness: Beyond Talent or Practice, ed. S. B. Kaufman (New York, NY: Oxford
University Press), 309–331. doi: 10.1093/acprof:oso/9780199794003.003.
0015
Panero, M., and Winner, E. (2021). Rating the acting moment: exploring
characteristics for realistic portrayals of characters. Front. Psychol. 11:615311.
doi: 10.3389/fpsyg.2020.615311
Penton-Voak, I., Allen, T., Morrison, E., Gralewski, L., and Campbell, N. (2007).
Performance on a face perception task is associated with empathy quotient
scores, but not systemizing scores or participant sex. Pers. Individ. Diff. 43,
2229–2236. doi: 10.1016/j.paid.2007.07.004
Peterson, E., and Miller, S. F. (2012). The eyes test as a measure of individual
differences: how much of the variance reflects verbal IQ? Front. Psychol. 3:220.
doi: 10.3389/fpsyg.2012.00220
Petrakis, E. (1986). Visual observation patterns of tennis teachers. Res. Q. Exerc.
Sport 57, 254–259. doi: 10.1080/02701367.1986.10605406
Petrakis, E. (1987). Analysis of visual search patterns of dance teachers. J. Teach.
Phys. Educ. 6, 149–156. doi: 10.1123/jtpe.6.2.149
Petrucci, C., La Cerra, C., Aloisio, F., Montanari, P., and Lancia, L. (2016). Empathy
in health professional students: a comparative cross-sectional study. Nurse
Educ. Today 41, 1–5. doi: 10.1016/j.nedt.2016.03.022
Podlozny, A. (2000). Strengthening verbal skills through the use of classroom
drama: a clear link. J. Aesthet. Educ. 34, 239–275. doi: 10.2307/333
3644
Poorman, P. B. (2009). Biography and role playing: fostering empathy in abnormal
psychology. Teach. Psychol. 29, 32–36. doi: 10.1207/s15328023top2901_08
Reason, M., and Reynolds, D. (2010). Kinesthetic and related pleasures: exploring
audience responses to watching live dance. Dance Res. J. 42, 49–75. doi: 10.
1017/s0149767700001030
Rickard, N. S., Bambrick, C. J., and Gill, A. (2012). Absence of widespread
psychosocial and cognitive effect of school-based music instruction in
10-13-year-old students. Int. J. Music Educ. 30, 57–78. doi: 10.1177/0255761411
431399
Riess, H., Kelley, J. M., Bailey, R. W., Dunn, E. J., and Phillips, M. (2012).
Empathy training for resident physicians: a randomized controlled trial of
a neuroscience-informed curriculum. J. Gen. Int. Med. 27, 1280–1286. doi:
10.1007/s11606-012-2063-z
Seiryte, A., and Rusconi, E. (2015). The empathy quotient (EQ) predicts
perceived strength of bodily illusions and illusion-related sensations
of pain. Pers. Individ. Diff. 77, 112–117. doi: 10.1016/j.paid.2014.
12.048
Sevdalis, V., and Keller, P. E. (2011). Captured by motion: dance, action
understanding, and social cognition. Brain Cogn. 77, 231–236. doi: 10.1016/j.
bandc.2011.08.005
Sevdalis, V., and Keller, P. E. (2012). Perceiving bodies in motion: expression
intensity, empathy, and experience. Exp. Brain Res. 222, 447–453. doi: 10.1007/
s00221-012-3229-y
Spreng, R. N., McKinnon, M. C., Mar, R. A., and Levine, B. (2009). the toronto
empathy questionnaire: scale development and initial validation of a factor-
analytic solution to multiple empathy measures. J. Pers. Assess. 91, 62–73. doi:
10.1080/00223890802484381
Stevens, C., Winskel, H., Howell, C., Vidal, L.-M., Latimer, C., and Milne-
Home, J. (2010). Perceiving dance. Schematic expectations guide
experts’ scanning of a contemporary dance film. J. Dance Med. Sci. 14,
19–25.
Teding van Berkhout, E., and Malouff, J. M. (2016). The efficacy of empathy
training: a meta-analysis of randomized controlled trials. J. Couns. Psychol. 63,
32–41. doi: 10.1037/cou0000093
Thioux, M., and Keysers, C. (2010). Empathy: shared circuits and their
dysfunctions. Dialogues Clin. Neurosci. 12, 546–552. doi: 10.31887/dcns.2010.
12.4/mthioux
Thompson, N. M., Uusberg, A., Gross, J. J., and Chakrabarti, B. (2019). Empathy
and emotion regulation: an integrative account. Progress Brain Res. 247, 273–
304. doi: 10.1016/bs.pbr.2019.03.024
Tuller, H. M., Bryan, C. J., Heyman, G. D., and Christenfeld, N. J. S.
(2015). Seeing the other side: perspective taking and the moderation
of extremity. J. Exp. Soc. Psychol. 59, 18–23. doi: 10.1016/j.jesp.2015.
02.003
Völlm, B. A., Taylor, A. N. W., Richardson, P., Corcoran, R., Stirling, J., McKie, S.,
et al. (2006). Neuronal correlates of theory of mind and empathy: a functional
magnetic resonance imaging study in a nonverbal task. NeuroImage 29, 90–98.
doi: 10.1016/j.neuroimage.2005.07.022
Voyer, D., and Jansen, P. (2017). Motor expertise and performance in spatial tasks:
a meta-analysis. Hum. Mov. Sci. 54, 110–124. doi: 10.1016/j.humov.2017.04.004
Wakabayashi, A., Baron-Cohen, S., Wheelwright, S., Goldenfeld, N., Delaney, J.,
Fine, D., et al. (2006). Development of short forms of the empathy quotient
(EQ-Short) and the systemizing quotient (SQ-Short). Pers. Individ. Diff. 41,
929–940. doi: 10.1016/j.paid.2006.03.017
Watson, J. C., Steckley, P. L., and McMullen, E. J. (2014). The role of empathy in
promoting change. Psychother. Res. 24, 286–298. doi: 10.1080/10503307.2013.
802823
Frontiers in Psychology | www.frontiersin.org 14 June 2021 | Volume 12 | Article 543846
fpsyg-12-543846 May 26, 2021 Time: 18:31 # 15
Schmidt et al. Feeling With Ease: Actors’ Empathy
Winner, E., Goldstein, T. R., and Vincent-Lancrin, S. (2013). Art for Art’s Sake? The
Impact of Arts Education. Paris: Educational Research and Innovation, OECD
Publishing, doi: 10.1787/20769679
Yu, J., and Kirk, M. (2009). Evaluation of empathy measurement tools in nursing:
systematic review. J. Adv. Nurs. 65, 1790–1806. doi: 10.1111/j.1365-2648.2009.
05071.x
Zazulak, J., Sanaee, M., Frolic, A., Knibb, N., Tesluk, E., Hughes, E., et al. (2017).
The art of medicine: arts-based training in in observation and mindfulness for
fostering the empathic response in medical residents for fostering. Med. Hum.
43, 192–198. doi: 10.1136/medhum-2016-011180
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2021 Schmidt, Rutanen, Luciani and Jola. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
Frontiers in Psychology | www.frontiersin.org 15 June 2021 | Volume 12 | Article 543846
